pentacoordinated complex Ir(SiNP-H)(CO) 2 (6). The unprecedented κ 3 C,P,P' coordination mode of the [SiNP-H] ligand observed in 5 and 6 has been fully characterized in solution by NMR spectroscopy. In addition, the single crystal X-ray structure of 6 is reported.
Introduction
The design of novel ligands and/or the modification of known ones is a well established strategy generally adopted in order to tune the electronic and steric properties at the coordinated metal center. In this relationship, the design of phosphano ligands containing P-N bonds has attracted a lot of interest, due to the easy functionalization and/or modification of the ligand backbone and to the consequent great versatility of these ligands both in coordination chemistry and in the study of stoichiometric and catalytic reactions. and its reactivity towards rhodium. In spite of the differences in the electronic and steric features of both SiN py P and SiNP with respect to aliphatic diphosphanes like 1,2-bis(diphenylphoshano)ethane and 1,3-bis(diphenylphoshano)propane, both ligands always exhibit the expected κ 2 P,P' coordination to the metal centre (Scheme 1).
Scheme 1
As far as SiNP in combination with rhodium is concerned, Scheme 2 shows selected examples of complexes featuring the κ 2 P,P' coordination mode of SiNP.
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Scheme 2 On this background, we describe herein the preparation and characterization of novel iridium(I) complexes with SiNP along with the study of their reactivity. On one hand, it has been confirmed the predictable ability of SiNP to act as a bidentate κ 2 P,P' ligand and, on the other, it has been observed the unprecedented easy intramolecular oxidative addition of the SiCH 2 -H bond to the iridium(I) center with the consequent formation of the [SiNP-H] ligand featuring a κ 3 C,P,P' coordination mode. H} NMR spectra shows equivalent SiCH 3 moieties both at room temperature and at 183 K. On these bases both the left and right and the up and down semispaces at the cod and the SiNP ligands ( Fig. 1) should be equivalent or eventually averaged by a fluxional process. In agreement with the above mentioned proposal, the optimized structures 1a H} NMR spectra are similar to those at room temperature, the only difference being slightly broader signals. Thus, the up and down and the left and right semispaces ( Fig. 1 ) both at the SiNP and at the cod ligands should be equivalent or averaged by a fluxional process. Starting from the ideal pentacoordinated configurations for IrCl(cod)(SiNP) shown in Fig. 3 , optimized structures of 2 were calculated by means of standard computational methods and the minimum free energy structure was found to be that derived from the SPY-5-13 configuration, i.e. a square pyramid containing the chlorido ligand at the apical position (Fig. 4) . Interestingly this arrangement was previously observed in the solid state structure of IrCl(cod)(dppb) 4 and IrCl(cod)(dppp) 5 . (12) The optimized SPY-5-13-structure of 2 features nonequivalent up and down semispaces both at the SiNP and the cod ligands but, as mentioned before, equivalent up and down semispaces (both at cod and SiNP) were observed for 2 even at 183 K, thus a fluxional process exchanging the above mentioned semispaces should be operative. In this relationship, it is noteworthy that the other optimized structures of 2, i.e. those derived from the SPY-5-32, SPY-5-23, TBPY-5-23, TBPY-5-12 and TBPY-5-13 configurations, Fig. 3 , were found to be significantly less stable than the SPY-5-13 one with relative free energies higher than 65 kJ·mol along with the optimized TBPY-5-12 structure which was found to be the minimum free energy one. 6 Noteworthy, similar to 1 + and 2, in the minimum free energy structure the boat conformation of the SiN 2 P 2 Ir ring was found to be more stable than the chair one (+16.6 kJ·mol -1 ).
Results and discussion

Synthesis of iridium(I) complexes
Ir (14) P (13) C (87) O (88) P (12) N (10) Si (1) N (11) C (89) C (91) C (95) C ( , cf. ESI) and the fact that the exchange of the methyls of the Si(CH 3 ) 2 moiety is not observed reasonably indicate that the mechanism for the left-right exchange at the SiNP ligand is nondissociative. In this respect, it is worth mentioning that besides the TBPY-5-12 configuration, the TBPY-5-23 and the SPY-5-32 structures shown in Additionally, it is worth mentioning that these equilibria exchange the up and down ) than the chair one (Fig. 7) . In this connection the interconversion between the two conformers should be responsible for the observed equivalence between the SiCH 3 methyls. The solid state structure of 6 has been determined by single crystal X-ray diffraction and its molecular structure is shown in Fig. 8 .
Tab. 1 contains selected bond distances and angles. (6) with the numbering scheme adopted and the thermal ellipsoids at 50% probability.
Tab. 1. Selected bond angles (º) and distances (Å) of Ir(SiNP-H)(CO) 2 (6).
The [SiNP-H] ligand features a tridentate κ 3 C,P,P' coordination mode involving both the two phosphorus atoms and the carbon atom of the SiCH 2 moiety. Interestingly reasonably due to the presence of two fused five-membered rings, namely Ir (1) ] moiety in the calculated structure of 5 with that in the solid state structure of 6, very small differences (≤3%) were observed, mayor deviations being observed only for one of the two Ir-P bond distances (namely that for the phosphorus trans to the hydride ligand in 5) and the P-Ir-P angle (wider in 6 due to the less congested coordination sphere at the metal center).
Finally, the solid state structure of 6 is maintained in solution. The ability of both diphosphano ligands to adopt a trans-spanning coordination mode and their rigidity were found to be decisive in getting the CH 3 moiety close to the metal centre, and finally in promoting the addition of the C-H bond to the metal center (Chart 1).
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On the contrary, SiNP tends to coordinate the metal center occupying two cis sites and the boat conformation of the SiN 2 P 2 Ir is the necessary requisite to allow the SiCH 2 -H group to approach the metal center and finally add to the metal center. Finally the κ 3 C,P,P' coordination mode of the [SiNP-H] ligand has been fully characterized in the solid state in the pentacoordinated dicarbonyl iridium(I) complex Ir(SiNP-H)(CO) 2 (6) showing that it easily fits three mutually cis coordination sites and that a severe distortion of the C-Si-C angle is necessary in order to accommodate the methylene moiety in the coordination sphere of the metal center.
The influence of the ancillary ligands on the C-H bond activation and the application of the resulting Ir[κ 3 C,P,P'-(SiNP-H)] platform to both stoichiometic and catalytic processes is being investigated and results will be published in due course.
Experimental section
All the operations were carried out using standard schlenk-tube techniques under an atmosphere of prepurified argon or in a Braun glove-box under dinitrogen or argon. The solvent were dried and purified according to standard procedures.
[PPN]Cl (Aldrich) and CO (Praxair) were commercially available and were used as received. without spinning and the collected data were treated as previously described.
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The hydrodynamic radius (R h ) was calculated using the equation of Stokes-Einstein and the radius of gyration (R g ) was calculated according the literature, using optimized molecular structures.
15
Infrared spectra were recorded on a ThermoNicolet Avatar 360 FT-IR spectrometer. Elemental analyses were performed by using a Perkin-Elmer 2400 microanalyzer. X-ray measurements and structure determination of Ir(SiNP-H)(CO) 2 (6)
Single crystals of Ir(SiNP-H)(CO) 2 (6) were obtained by layering hexane over a CH 2 Cl 2 solution of 6. Intensities were collected at 100 K using a Bruker SMART APEX diffractometer with graphite-monochromated Mo Kα radiation (λ = 0.71073 Å) following standard procedures.
Intensities were integrated and corrected for absorption effects using the SAINT+ 
